Prejunctional AT(1) receptor subtype-dependent modification of neurotransmitter releases in canine isolated splenic arteries.
1. The regulation by angiotensin II (Ang II) formed locally on nerve-stimulated purinergic and adrenergic components of double-peaked vasoconstrictions in the canine splenic artery and Ang II receptor subtypes involved were investigated. 2. The perfusion of the precursor angiotensin I (Ang I, 0.1-1 nm) did not affect the vasoconstrictor responses to noradrenaline (NA, 0.03-1 nmol) and adenosine 5'-triphosphate (ATP, 0.03-1 micromol). The second component vasoconstrictor response to nerve stimulation was dose dependently potentiated by Ang I (0.1-1 nm). The first peaked constriction was slightly, but insignificantly increased. The potentiating effects of Ang I were abolished by KRH-594 (10 nm), a selective AT(1) receptor antagonist, but not by PD 123319 (1-10 nm), an AT(2) receptor antagonist. KRH-594 (10 nm) or PD 123319 (10 nm) never affected the vasoconstrictions to either NA or ATP. 3. The treatment with KRH-594 (1-10 nm) produced a greater inhibition on the second peaked response than the first one, although both of them were dose dependently inhibited. PD 123319 (1-10 nm) did not affect the vasoconstrictor responses induced by nerve stimulation. 4. Inhibition of angiotensin-converting enzyme with 10 nm enalaprilat reduced the second peaked response, having no significant inhibition on the first peaked response. A higher dose of enalaprilat (100 nm) produced a greater inhibition of the second peak than the first one. It reduced the second peak by approximately 65%, while the first peak was decreased approximately 35%. After treatment with enalaprilat, Ang I (1 nm) failed to enhance the neuronal vascular response. Enalaprilat at doses used did not affect the vasoconstrictions to either NA or ATP. 5. The present results indicate that endogenously generated Ang II may produce a more marked potentiation of adrenergic transmission than purinergic transmission via activation of prejunctional AT(1) receptors.